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57 ABSTRACT 

A thread supervising device preferably for use in a 
shuttleless looms having a sensing element for produc 
ing an electric signal in accordance with an intermit 
tent withdrawal of a thread from a thread supply, the 
signal in turn being supervised at least during a 
predetermined period of the withdrawal of the thread 
by an electronic device for filtering and amplifying 
and for rendering a thread withdrawing means in 
operative upon breakage of the thread, the supervising 
period being determined by electrical switch means. 

13 Claims, 17 Drawing Figures 
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DEVICE FORSENSING THREAD PASSAGETO 
CONTROL MACHINE OPERATION 

CROSS-RELATED APPLICATION 

This is a continuation-in-part of my earlier applica 
tion Ser. No. 882,766 filed Dec. 18, 1969 now aban 
doned, which in turn is a streamlined continuation of 
my still earlier application Ser. No 665,791 filed Sept. 
6, 1967 and now abandoned. 

BRIEFSUMMARY OF THE INVENTION 

In the textile industry it is of extreme importance that 
a running thread be supervised and operation of the 
machine be instantly discontinued after a thread has 
broken. 
The prior art stop motion devices are of elec 

tromechanical construction including mechanical arms 
or rotating magnetic fields. These stop motion devices 
usually react in response to the tension maintained in 
the thread, and after breaking of a thread, a relatively 
long period of time passes before the operation of the 
machine is interrupted. These prior art stop motion 
devices do not sense the thread motion but the tension 
in the thread and also interrupt the machine operation 
in response to a temporary slackening of the moving 
thread. These devices require a certain force between 
the thread and the means by which it is engaged, and it 
cannot therefore be used for supervising thin threads 
which must be subjected to low tensile stress only. 
These shortcomings and inconveniences of the prior 

art stop motion devices are eliminated by the present 
invention, according to which a sensing element is posi 
tioned in contact with the thread and adapted, in 
response to irregularities in the thread or the friction 
thereof, to produce an electrical signals; an input por 
tion of an electronic device is connected to the sensing 
element and is adapted to filter and amplify the signal 
produced by the sensing element; and a supervising 
portion of the electronic device, after having been 
rendered operative by means of mechanical and/or 
electronic switches, is adapted in response to the signal 
obtained from the input portion to release a relay cir 
cuit which is adapted after release to interrupt the 
operation of the thread withdrawing means. 

Several practical embodiments of the invention will 
be described in more detail with reference to the ac 
companying drawing, in which: 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a circuit diagram of the device according to 
the invention; 

FIGS. 2A-2G schematically illustrate the mode of 
operation of the device; 
FIGS. 3-7 illustrate different basic constructions of a 

sensing element in the device according to the inven 
tion; 

FIG. 8 is a cross-section of a sensing element; 
FIG. 9A is an elevation view diagrammatically illus 

trating a further embodiment of sensing element; and 
FIG.9B is a perspective view partly broken away and 

in section of another embodiment of sensing element. 
DETAILED DESCRIPTION 

In the electronic circuitry illustrated in FIG. 1, a 
sensing element (FIGS. 3-7) which, upon passage of a 
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running thread, produces an electrical signal, is con 
nected through the left-hand contacts 15 and 16 of a 
terminal block to the contacts 1-16, the left-hand and 
right-hand points of connection of which are connected 
to each other and will not be mentioned separately in 
the following description. The signal obtained from the 
sensing element is shown at A in FIG. 1 and is in the 
form of a signal varying with a frequency of approxi 
mately 50 cycles per second and superimposed by a 
high-frequency signal, the frequency of which is ap 
proximately 30 kilocycles per second when the sensing 
element illustrated in FIGS. 3 and 8 is utilized. 

For a better understanding of the circuit diagram 
shown in FIG. 1, the parts of the electronic circuitry 
which are connected to the terminal block, will be ex 
plained in more detail. Connected to the contacts 1 and 
2 is a supply transformer 7 which can be set for dif 
ferent incoming voltages which are applied to contacts 
1 and 2 from an external source. Connected to contacts 
3-8 are relay contacts which are operated by a relay 
coil 2 and the operating circuit for the thread 
withdrawing means. A switch for resetting relay 2 after 
a release is connected to contacts 9 and 10. Connected 
to contacts 11-14 are a switch unit 3,4 and secondary 
windings of the transformer 7. 
The input portion of the electronic circuitry com 

prises an amplifier having three steps, each with one 
transistor TR1, TR2, TR3. This amplifier is frequency 
balanced and thus filters off the 50-cycle signal com 
ponent of the input signal, the remaining components 
of which are amplified. The signal form in the last am 
plifier step is shown at B. 

This signal must now be supervised in some suitable 
manner, and to this end the electronic circuitry has a 
supervising portion consisting essentially of a transistor 
TR4 which serves as a gate for the continued part of the 
curcuitry, and an oscilator consisting of a resistor R15, 
a capacitor C10 and a transistor TR5. The transistor 
TR5 is of the unijunction type. The signal derived from 
the input portion is applied to the transistor gate TR4 
through a capacitor C8 whereby the transistor TR4 is 
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rendered conductive and complete charge of the 
capacitor C10 is prevented by the varying character of 
the signal at B. 

If the signal fails, the capacitor C10 will be charged 
through resistor R15 and the transistor TR5 will be 
conducting and permit the signal shown in insert F to 
pass to a relay or release circuit, if the electronic switch 
4 and the mechanical switch are both open. The relay 
circuit receives the signal at G from the transistor TR5 
and interrupts continued operation of the machine or 
the thread withdrawing means. 

In this connection, it is pointed out that the signal 
derived from the input portion through C8 is not used 
for charging C10 but for controlling, through TR4, the 
charge on capacitor C10. As C10 must be charged to a 
predetermined value to enable a signal to pass through 
TR5, the time which passes from the moment the signal 
from C8 ceases until the signal at G occurs in the relay 
circuit, will always be constant and independent of the 
appearance of the signal derived from C8. The reaction 
period of the device will thus not be influenced by dif 
ferent types and different running speeds, and this is an 
indispensable condition, for example, in gripping looms 
where it is desired that one can establish exactly where 
and when the gripper releases the thread at the selvage. 
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The relay circuit preferably consists of the relay 2 
which is controlled by a thyristor TR6 and of which 
only the symbol of the operating coil in the circuit is 
shown in FIG. 1. Because it is controlled by a thyristor, 
the relay will always be operative as long as the 
thyristor is conductive. The thyristor is rendered con 
ductive after the signal G has been applied to the 
resonance circuit C11, R18, and will remain conduc 
tive even if signal G fails. Thus, relay 2 is operative until 
reset by closing of contacts 9 and 10, whereby it is 
rendered inoperative through the transistor TR7. The 
relay 2 is preferably connected to the operating circuit 
of the thread withdrawing machine, which circuit is in 
terrupted when the relay 2 is rendered operative, and 
closed when relay 2 is rendered inoperative. Connected 
in parallel with relay 2 is a protective diode D2. 
The entire electronic circuitry is connected, through 

a rectifier portion comprising the diode D1 and a con 
ventional transformer 7 to a current source (not 
shown) which is connected to contacts 1 and 2 of the 
terminal block. 

In the first instance, it is desired, during certain 
phases of the machine operation, to render the elec 
tronic circuitry inoperative so that the machine opera 
tion is not interrupted when no signal is produced by 
the sensing element 1. The oscillator R15C10 and TR5 
must thus be prevented from oscillating and delivering 
signal G, and this is done preferably by short-circuiting 
the voltage normally charging C10 through R15 during 
the desired operational phases or periods of time. 

This short-circuiting is done quite simply be means of 
a conventional switch or circuit breaker. If, as is the 
case especially in looms, it is desired to establish the 
time of the short-circuiting with great exactitude, spe 
cial steps must be taken. It is especially important to 
establish the end of a supervising period, which cor 
responds to the time at which e.g. a gripper arm 
releases the thread drawn through the fabric at the 
selvage. 

If the above-desired electronic circuitry is to be used 
for supervising breakage of a running thread in a shut 
tleless loom, the transistor gate TR4 is opened and 
closed on the one hand by a mechanical cam-actuated 
circuit breaker or switch 3 and, on the other hand, by 
an electronic circuit breaker or switch 4. The mechani 
cal circuit breaker 3 is connected in parallel with the 
electronic switch 4, and this parallel circuit is con 
nected in the electronic circuitry to the transistor gate 
TR4. The mechanical switch 3 is opened and closed by 
a member operating the gripper arm of the loom or 
operated by said arm. 

In this case, the electronic switch is photoelectrical, 
although it may, of course, be of some other similar 
construction. The photoelectrical switch 4 is controlled 
by a member 50 attached to the gripper arm and inter 
rupting the path of the radiation between the light 
source 60 and a light-sensitive transistor TR8. The 
signal derived from transistor TR8 upon interruption of 
said radiation path is amplified by means of transistor 
TR9 and supplied through rectifier D3 to the control 
electrode of thyristor TR10. The signal derived from 
transistor TR8 causes the thyristor to become conduc 
tive and to short-circuit the voltage supplied through 
R15 to the transistor gate TR4. The thyristor remains 
conductive as long as the mechanical switch remains 
open, and thus thyristor TR10 will be rendered non 
conductive when mechanical switch 3 is closed. 
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For better illustration of its operation, the stop mo 

tion device will be described in more detail with 
reference to FIG. 2 and the withdrawal of a thread by 
means of a gripper arm in a shuttleless loom. The first 
and second vertical full lines in FIG. 2 delimit the width 
of the fabric and the third vertical full line (as seen 
from the left in FIG. 2) is the point where thyristor 
TR10 is rendered conductive. The arrow shown at the 
top of FIG. 2 shows the direction of the thread run. The 
functions of the mechanical and electronic switches are 
shown at 2D. (The mechanical switch is opened at 10 
and the electronic switch is closed or rendered conduc 
tive at 10A). After the gripper arm has picked up a 
thread and withdrawn it from the thread supply, the 
signal shown at 2A is produced and applied to the input 
portion of the electronic device, and is filtered and am 
plified to the signal shown at 2B. 2C shows the signal 
upon thread breakage which is applied to the transistor 
gate TR4 through capacitor C8. When the gripper arm 
has drawn the thread a certain distance into the fabric, 
the mechanical switch 3 is opened at 10 when the ac 
tual supervising operation starts. To the transistor gate 
TR4 is now applied the signal derived from the input 
portion and produced by the sensing element, and 
holds the gate closed. If the signal fails at 11, the 
transistor gate TR4 opens and the oscillator C10, TR5 
and R15 will oscillate and after a given period of time 
determine by the charge period of the capacitor C10, 
the signal 2G will occur in the relay circuit, whereby 
operation of the loom is interruped after a constant 
period of time, after signal 2C has ceased and a thread 
breakage thus has occurred. At D, E and Fin FIG. 1 are 
shown the signals occurring in the outputs of transistor 
gate TR4. The signal at D is obtained when the 
mechanical or electronic switch is closed, the signal at 
E when the switches are open and the signal at B is ap 
plied to TR4, and the signal at F is obtained when the 
switches are open and the signal at B has ceased after 
breakage of a thread. 
As the gripper arm, upon leaving the fabric, must 

release the thread so that signal 2B ceaces, this signal 
must be replaced at a very exactly determined point of 
time 10A which must be located within the latter part 
of the period required for charging the capacitor C10 
and beginning at the point where the gripper arm 
releases the thread at the selvage. At this point, the 
electronic switch 40 is closed by the member 50 
mounted on the gripper arm. The electronic switch 40 
is closed until the mechanical switch 3 is closed and 
opens the electronic switch. FIG. 2 shows at 2E the 
signal pattern at the selvage when the gripper arm has 
released the thread and signal 2B has failed. After the 
release, signal 2E will thus occur in the output of 
transistor gate TR4, but not so long that the capacitor is 
completely charged or sufficiently long for resetting 
TRS since the electronic switch is closed at 10A and 
signal 2B thus is replaced. FIGS. 2C and 2F show the 
signal pattern upon thread breakage at a point 11 ad 
jacent the selvage. In this case, signal 2F will be present 
in the output of transistor TR7 as long as is required for 
the charging of C10 and thus the production of the 
signal shown at 2G, and loom operation is interrupted 
by rendering relay 2 operative by means of signal 4 in 
insert C through TR6 and TR7. 
The sensing element used in the present invention 

may be of several different designs. The main require 
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ment is that the sensing element respond to irregulari 
ties in the thread and to the friction of the thread 
against the sensing element, while the thread exerts 
very little force on the sensing element. Moreover, the 
Sensing element must be adequately damped against 
surrounding mechanical oscillation since it is desired to 
attain a quick return to standstill after breakage of a 
thread. FIGS. 3-7 illustrate a number of different con 
structions satisfying these requirements. These con 
structions consist of a piezoelectric signal device of 
ceramic type (FIG. 3), a photoelectric signal device 
(FIG. 4), a piezoelectric signal device of crystal type 
(FIG. 5), a resistance signal device (FIG. 6), and a 
capacitor signal device (FIG. 7). 

FIG. 8 is a detailed illustration of a piezoelectric 
signal device of ceramic type for a sensing element for 
use with the device of the invention. This signal device 
has a substantially cylindrical housing 20 with one end 
open and the other end substantially closed and pro 
vided with a slot 21 to facilitate threading. Bushings 22 
which preferably are of porcelain and serve to guide 
the thread through the housing 20 are provided at the 
ends of the slot 21 in the housing wall. A sensing body 
23 is located at right angles to the thread path through 
the housing and in such a way relative to said bushings 
22 that the thread will engage the sensing body 23 
which is in the form of a cylindrical rod and made from 
piezoelectric ceramic material. The sensing body 23 is 
clamped between two essentially S-shaped and op 
posed contact springs 24 and 25, the upper parts of 
which are bent to engage the end surfaces of the 
sensing body 23. The sensing body is held in position in 
the contact springs 24 and 25 by means of a rod 26 of 
suitable insulating material such as nylon. The rod 26 is 
clamped between the contact springs and rests against 
the waist portions thereof. A ring 27 of suitable insulat 
ing material, such as nylon, is provided in the lower 
parts of contact springs 24 and 25. 
The parts provided in the housing 20 are retained 

therein by means of a base plate 28 secured to the 
housing by screws (not shown). When the base plate 28 
is screwed to the housing, the parts therein will be 
urged against the closed end wall by the contact springs 
24 and 25. Owing to the shape of the upper parts of the 
contact springs, these springs will be urged against the 
sensing body 23. Contact spring 24 is insulated from 
the base plate 28 by a member 29 of insulating material 
which covers the base of the contact spring. Screwed 
against the base plate 28 by a screw 31 is a plate 30 
which preferably is of brass. The brass plate 30 and the 
base plate 28 both have a lead-through for a cable 32 
which preferably is a coaxial cable, the inner conductor 
of which is connected to one contact spring and the 
screw of which is connected to the other contact 
spring. The cable 32 extends to the terminal block and 
is connected to contacts 15 and 16. The housing 20 and 
its base plates 28 and 30 are secured in a mounting ring 
33 by means of foam rubber damper rings 34 clamped 
between flanges of said mounting ring, the base plate 
28 and a flange of housing 20. Also provided on the 
mounting ring is a fastening bolt 36 by which the entire 
sensing element can be mounted at a suitable location 
for sensing the thread. 
When a thread engaging the sensing body is moved at 

a given speed, a signal will be produced by the sensing 
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6 
body and supplied through cable 32 to the electronic 
circuitry where the signal will be processed in the 
manner described before. It is pointed out that the 
frequency of the resulting signal is approximately 30 
kilocycles per second when the sensing body is of 
piezoelectric ceramic material. 

If several threads are to be withdrawn, one signal 
device may be provided for each thread, and all the 
signal devices can be connected in parallel. This paral 
lel circuit is connected to the input portion of the elec 
tronic circuitry. 

In FIG. 9A, two ceramic bushings 50, 51 are 
mounted in electrically insulating housing 60 of rubber, 
or the like, so as to be pressed against opposite sides of 
a plate 52 of piezoelectric ceramic material. The 
threads pass through and rub against the ceramic 
bushings and the irregularities of the thread are trans 
mitted to the piezoelectric plate 52, thus producing an 
electrical signal. Contact strips 53, 54 are mounted in 
the housing and engage the piezoelectric plate 52 and a 
coaxial cable 55 connected to the contact strips ex 
tends from the housing and the leads thereof are con 
nected to the input portion of the electronic circuit. 
The housing 60 is constructed in two parts and is pro 

vided with recesses for the bushings, the piezoelectric 
elements and the contact strips. The parts of the hous 
ing are secured together by screws or like fasteners. 
The housing 60 is mounted in an aluminum holder 61 
which serves to connect the housing in its place of 
operation. The holder may also serve to connect a 
number of sensing devices in side-by-side relation and 
in such case, the contact strips are all connected in 
parallel to the input portion of the electronic circuitry 
via their coaxial cables. 

FIG. 9B shows another embodiment of sensing 
device for several threads. Herein a ceramic bushing 70 
is pressed against a rod 71 of piezoelectric ceramic 
material by means of a wire 72 twisted around the 
bushing and the rod. Connecting wires 73, 74 are sol 
dered to both ends of the piezoelectric rod 71. The as 
sembly of the bushing, the rod, the wire and the con 
ducting wires is moulded in silicone rubber 75 in a cas 
ing 76 made of aluminum. The silicone rubber serves as 
both damping material and protecting material. This 
signal device can be made with any number of ceramic 
bushings and can be connected either in parallel or 
separately for each thread. 

Naturally, the above described embodiments of the 
present invention are not limited to use in a loom, but 
can be used in any machine whatever where a stop mo 
tion is required. 
The following Table gives the values of the com 

ponents in FIG. 1 for a preferred embodiment of the 
electronic circuitry of the invention, but the invention 
must not be regarded as limited to a device having 
precisely the components according to this Table. 

TABLE 

R 56 kohm R19 100 ohn C10. 0.047 mfc D3 
BAY87 

R2 22 kohm R20 2.2 kohm c1 1.6 nfd D4 
B2Y 18 

R3 5.6 kohm R21 47 ohn C12 10 mfcd 
R4 kohn R22 390 ohn C13 100 mfcd 
Rs 33 kohn R23 10 kohn C14 1.6 m?d 
R6 12 kohn R24 100 kohmC15 0.22 
R7 5.6 kohm R2S 4.7 kohn TR BC 3C 
R8 1.8 kohm R26 560 ohm TR2 BC130B 
R9 39 kohm R27 3.3 kohn R3 BC30A 
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R10 6.8 kohm C 0.22 nfd TR4 BC130A 
R1 kohm C2 100 mfc TR5 TS43 
R12 4.7 kohn C3 0.047 mfcd. TR6 C06Y2 
R13 2.2 kohm C4 .6 mfc. R7 BC107A 
R14 kohm C5 0.047 mfc TR8 OCP70 
R1S 8 . . kohm C6 1.6 mfcd TR9 2N3702 
R16 2.2 kohm C7 1.6 mfcTR0 C06Y2 
R7 680 ohm C8 2200 pfd D1 BAY87 
R19 68 ohm C9 250 mfc D2 BAY87 

What is claimed is: 
1. A stop motion device for a thread comprising 

means for intermittently withdrawing thread from a 
thread supply, sensing means in contact with said 
thread for sensing said thread and for producing an 
electrical signal in response to the friction of said 

O 

thread against said sensing means during the period of is 
withdrawal of said thread from said thread supply, said 
sensing means including a sensing body of piezoelectric 
material, and electrical contact means engaging said 
body, electronic means connected to the electrical con 
tact means engaging the body for stopping the thread 
withdrawing means upon a breakage of said thread, 
said electronic means including a first portion for filter 
ing and amplifying said electrical signal, a second por 
tion connected to the first portion for supervising the 
said signal during at least a period of intermittent 
withdrawal of said thread, electrical switch means for 
determining said supervising period, and relay means 
which is operative, upon the disappearance of said su 
pervised signal during the supervising period when the 
thread breaks, to stop the thread withdrawing means. 

2. A device as claimed in claim 1, wherein said first 
portion of the electronic means comprises a frequency 
balanced amplifier. 

3. A device as claimed in claim 1, wherein said 
second portion of the electronic means comprises a 
transistor gate means and an oscillator means con 
nected to the relay means. 

4. A device as claimed in claim 3, wherein said oscil 
lator means comprises a capacitor connected to said 
transistor gate means and a switch transistor of unijunc 
tion type connected to said capacitor, said capacitor 
being incompletely charged for operation of said switch 
transistor means for producing a signal to operate the 
relay means for stopping the thread withdrawing means 
upon breakage of the thread unless said gate is opened. 

5. A device as claimed in claim 3, wherein said elec 
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tronic means comprises a mechanical switch means and 
an electronic switch means connected with said 
transistor gate means, said mechanical switch means 
being opened at the beginning of said supervising 
period and said electronic switch means being closed at 
the end of said supervising period, whereby said 
transistor gate means is closed by said electrical signal 
and opened if the signal disappears upon a breakage of 
the thread. 

6. A device as claimed in claim 4, wherein said 
mechanical switch means comprises a limit switch and 
a cam disk operatively coupled to said limit switch and 
driven by the thread withdrawing means. 

7. A device as claimed in claim 4, wherein said elec 
tronic switch means is of photoelectric type and opera 
ble by means which is provided on the thread 
withdrawing means. 

8. A device as claimed in claim 7, wherein said 
mechanical switch means comprises a limit switch, said 
electronic switch means comprising a thyristor which 
on receiving a pulse.from otpellectric element is 8. fiP limit i8 S o 
parallel with the thyristor and the electronic switch 
means is closed. 

9. A device as claimed in claim 1, wherein said 
sensing means further comprises guiding means for 
guiding a plurality of threads and in separate contact 
with said sensing body. 

10. A device as claimed in claim 9, wherein said 
guiding means comprises ceramic bushings, said 
sensing body comprising a plate, said bushings being 
pressed against opposite surfaces of said plate. 

11. A device as claimed in claim 9, wherein said elec 
trical contact means comprises a pair of contact strips 
for said sensing body. 

12. A device as claimed in claim 1, wherein said 
sensing body is a rod, said sensing means further com 
prising means for guiding the thread disposed on said 
rod, and a wire twisted around said rod and the guiding 
means to fix the same together. 

13. A device as claimed in claim 12, comprising a 
body of silicone rubber, said rod, guiding means and 
wire being moulded into said body of silicone rubber, 
and conducting wires each connected to one end of the 
rod and extending out of the body of silicone rubber. 
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